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(54) PRODUCTION OF POROUS CERAMIC 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the generation of crack and fracture in the sintered 
body and to obtain the desired porosity in the sintered body by adding and dispersing hollow 
resin beads in the slurry containing a gelling agent and ceramic powder, curing the gelling agent 
and heat-treating the formed body to form pores at its inside. 

SOLUTION: The method can be applied to a ceramic material such as silicon carbide, mullite 
and alumina. Various materials such as polystyrene, and polyethylene are used as the resin 
material of the hollow resin beads. Epoxy resin, polyvinyl alcohol, phenolic resin, urea resin, 
melamine resin, and urethane resin are used as the gelling agent. The hollow resin beads having 
1-10 mm average grain size and 50-99 vol.% volume ratio of hollow part is preferable. The 
hollow resin beads are blended so that it may be 2-70 vol.% of the formed body. The ceramic 
sintered body having a desired porosity can be produced by regulating a rate of addition of the 
hollow resin beads. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

ITIiis document lias been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]Ceramic stock slurry which made a gelling agent and a slurry containing the end of 
ceramic powder add and distribute a hollow resin bead at a predetermined rate, A manufacturing 
method of porosity ceramics heat-treating, disassembling and removing a hollow resin bead, and 
forming a stoma in an inside of a ceramic sintered body after fabricating in predetermined form 
by stiffening a gelling agent. 

[Claim 2]A manufacturing method of the porosity ceramics according to claim 1 adding said 

hollow resin bead at a rate which becomes 2-70 volume % of a Plastic solid. 

[Claim 3]A manufacturing method of the porosity ceramics according to claim 1 or 2 using a 

hollow resin bead whose mean particle diameter is 0.1 mm - 10 mm. 

[Claim 4]A manufacturing method of the porosity ceramics according to claim 1, 2. or 3 

characterized by a thing of volume of a centrum to volume of a hollow resin bead for which a 

thing of 50 - 99 volume % is used comparatively (centrum volume rate) as said hollow resm bead 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the manufacturing method of porosity ceramics 

in detail about the manufacturing method of ceramics. 

[0002] 

[Description of the Prior Art]For example, in order to realize the various characteristics as 
ceramics which constitute a ceramic condenser and a ceramics filter, the porosity ceramics 
which raised the rate of a stoma (hole) may be used. 

[0003]By the way, as a method of manufacturing such porosity ceramics. It fabricates in the 
state where the slurry containing the end of ceramic powder and a gelling agent was made to 
contain air bubbles conventionally, The method of obtaining porosity ceramics by calcinating, and 
the slurry containing the end of ** ceramic powder and a gelling agent are made to distribute 
resin beads, How to disassemble and remove resin beads, to form a stoma (hole) in an inside, and 
to obtain porosity ceramics by heat-treating after shaping, ** Sawdust and a piece of wood are 
added to the slurry containing the end of ceramic powder, and a gelling agent, and various 
methods, such as a method of disassembling and removing sawdust and a piece of wood, forming 
a stoma (hole) in an inside, and obtaining porosity ceramics, are proposed and enforced by heat- 
treating after shaping. 

[0004] However, in the method of the above-mentioned **, there is a problem that it is difTicult 
to control a cell diameter and the amount of air bubbles, and the porosity ceramics which have 
the same porosity repeatedly cannot be manufactured, 

[0005]In the method of the above-mentioned ** and **, when calcinating a Plastic solid, there is 
a problem that there is much quantity of the combustion gas in which it not only takes time to 
disassemble and remove resin beads, sawdust, a piece of wood, etc., but cracked gas and 
cracked gas burn and are emitted, and a crack occurs in a sintered compact depending on the 
case. 

[0006]This invention solves the above-mentioned problem. 

It aims at providing the manufacturing method of the porosity ceramics [ it is possible to repeat 
and manufacture the porosity ceramics which have desired porosity, and ] which can prevent a 
crack, a crack, etc. from controlling generating of cracked gas and combustion gas moreover, and 
occurring in a sintered compact. 

[0007] 

[Means for solving problem]To achieve the above objects, the manufacturing method of the 
porosity ceramics of this invention (Claim 1), The ceramic stock slurry which made the gelling 
agent and the slurry containing the end of ceramic powder add and distribute a hollow resin bead 
at a predetermined rate, After fabricating in predetermined form by stiffening a gelling agent, it 
heat-treats, a hollow resin bead is disassembled and removed, and it is characterized by forming 
a stoma in the inside of a ceramic sintered body. 

[0008]The ceramic stock slurry which made the gelling agent and the slurry containing the end of 
ceramic powder distribute a hollow resin bead. By calcinating, disassembling and removing a 
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hollow resin bead and forming a stoma in the inside of a ceramic sintered body, after fabricating 
by stiffening a gelling agent Compared with the conventional method using the resin beads which 
are not hollow, the rate of resin over the quantity (porosity) of the stoma in a sintered compact 
can be made small, and generating of cracked gas and combustion gas can be controlled 
Therefore, it becomes possible to manufacture efficiently the porosity ceramics which have 
desired porosity, preventing generating of the crack by generating of the cracked gas of resin 
and combustion gas by acjjusting the addition rate of a hollow resin bead. 

[0009]This invention can be applied when manufacturing the ceramics using various charges of a 
ceramic material, such as silicon carbide, mullite, and alumina, and there are no restrictions 
special to the kind of charge of a ceramic material. In this invention, it is possible to use various 
resin materials, such as polystyrene, polyethylene, polymethylmethacrylate, and VCM/PVC, as a 
resin material which constitutes a hollow resin bead. In this invention, it is possible to use 
various materials, such as an epoxy resin, polyvinyl alcohol, phenol system resiri, urea system 
resin, melamine system resin, epoxy system resin, and urethane system resin, as a gelling agent. 
[0010]The manufacturing method of the porosity ceramics of this invention (Claim 2) is 
characterized by adding said hoHow resin bead at a rate which becomes 2-70 volume % of a 
Plastic solid. 

[001 1]When a hollow resin bead is added at a rate which becomes 2-70 volume % of the Plastic 
solid before calcination, it becomes possible to cover the ranges with main porosity required of 
the usual porosity ceramics, and it becomes possible to manufacture certainly the porosity 
ceramics which have the desired characteristic. Since the intensity of a porosity ceramic 
compact itself will fall and a crack will occur in a baking process if the porosity ceramics which 
have sufficient stoma when the addition rate of a hollow resin bead is less than 2 volume % of 
the volume of a Plastic solid are no longer obtained and it exceeds 70 volume %, it is not 
desirable. 

[0012]The manufacturing method of the porosity ceramics of this invention (Claim 3) is 
characterized by using the hollow resin bead whose mean particle diameter is 01 mm - 10 mm. 
[0013]The porosity ceramics which have the pore diameter and porosity which are required of 
the usual porosity ceramics can be manufactured efficiently, without generating a crack, a chip, 
etc., when that whose mean particle diameter is 0.1 mm - 10 mm is used as a hollow resin bead. 
[001 4]A manufacturing method of porosity ceramics of this invention (Claim 4) is characterized 
by a thing of volume of a centrum to volume of a hollow resin bead for which a thing of 50 - 99 
volume % is used comparatively (centrum volume rate) as said hollow resin bead 
[0015]As a hollow resin bead, by [ of volume of a centrum to volume of a hollow resin bead ] 
using a thing of 50 - 99 volume % comparatively (centrum volume rate). It becomes possible to 
control efficiently cracked gas of resin, and an yield of combustion gas to porosity obtained, and 
this invention can be effected more. 
[0016] 

[Mode for carrying out the inventionjHereafter. an embodiment of the invention is shown and a 
place by which it is characterized [ the ] is explained in more detail. 

[001 7] Added water 30 weight section, thermoset-epoxy-resin (gelling agent) 10 weight section, 
and a dispersing agent of application, a ball mill was made to mix and distribute to sinterable 
alumina 100 weight section, and a slurry was obtained. 

[0018]And to this slurry, as shown in Table 1, polystyrene beads (hollow resin bead) of hollow 
whose mean particle diameter is 0.4-1 .0 mm, By [ after addition ] making it add and distribute so 
that it may become 5-70 volume % comparatively (namely, volume rate over an uncalcinated 
Plastic solid), four kinds of ceramic stock slurry (ceramic stock slurry concerning an embodiment 
of this invention) (sample numbers 1-4) as shown in Table 1 were obtained. 
[0019] 
[Table 1] 
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[0020]ln this embodiment, the rate (centrum volume rate) of the volume of the centrum to the 
volume of a hollow resin bead used the thing of 50 - 99 volume % as a hollow resin bead. 
[0021]The polystyrene beads which are not the hollow whose mean particle diameter is 0.2-1.0 
mm for comparison by [ after addition ] making it add and distribute so that it may become 5 - 
20 volume % comparatively (namely, volume rate over an uncalcinated Plastic solid), Four kinds 
of ceramic stock slurry (ceramic stock slurry of a comparative example) (sample numbers 5-8) 
as shown in Table 1 were prepared. 

[0022]And after adding a proper quantity of hardening agents for thermoset epoxy resin which 
are gelling agents to each ceramic stock slurry of the sample numbers 1-8 and mixing to it, By 
slushing each ceramic stock slurry into a 50mmx50mmx20mm mold, and heating at 90 for 1 
hour, thermoset epoxy resin was stiffened and the Plastic solid of predetermined form was 
acquired. 

[0023]And it heat-treats by a temperature profile as shows drawing 1 this Plastic solid (that is, 
while holding by 200 ** of intermediate temperatures for 1 hour). After holding with the maximum 
temperature of 400 ** for 1 hour and disassembling and removing thermoset epoxy resin and a 
hollow resin bead (degreasing), performed this calcination by the temperature profile (it holds 
with the maximum temperature of 1 600 ** for 2 hours) as shows d ra wing 2, ceramics were made 
to sinter, and porosity ceramics (porous sintered body) were obtained. The temperature profile 
who did not perform degreasing and this calcination independently but made deg;reasing and this 
calcination one is also able to calcinate. The characteristic of the porosity ceramics 
manufactured by the above-mentioned method is combined with Table 1 , and is shown. 
[0024]Bead particle diameter was as small as 0,2 mm, as shown in Table 1, when it saw about 
the sample numbers 5-8 using the resin beads which are not hollow which are comparative 
examples, only when bead additions were 10 volume % and few sample numbers 5, good porosity 
ceramics were obtained, but. Like the sample numbers 6-8, when the particle diameter of resin 
beads was set to 0.4-1 .0 mm, a crack (sample numbers 6 and 7) and generating to break (sample 
number 8) were accepted irrespective of some of additions. 

[0025]On the other hand, in the case of the sample numbers 1-4 using the hollow resin bead 
concerning the embodiment of this invention, as shown in Table 1, Also when changing the 
particle diameter of a hollow resin bead with 0.4 mm and 1.0 mm and changing the addition in the 
range of 5 - 70 volume %, in the total range, a crack, a crack, a chip. etc. did not occur in a 
ceramic sintered body, and the good porosity ceramics of quality were obtained. 
[0026]Although the above-mentioned embodiment explained the case where polystyrene was 
used, as a component of a hollow resin bead, it is not restricted to this and the component of a 
hollow resin bead can use various materials, such as polyethylene, polymethylmethacrylate, and 
VCM/PVC. 

[0027]Although the above-mentioned embodiment explained the case where thermoset epoxy 
resin was used as a gelling agent, It is not restricted to this and the gelling agen : can use various 
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materials, such as polyvinyl alcohol, phenol system resin, urea system resin, melamine system 
resin, epoxy system resin, and urethane system resin. 

[0028]In other points, it is not further limited to the above-mentioned embodiment, and this 
invention can add various application and modification within the limits of the summary of 
invention. 
[0029] 

[Effect of the !nvention]As mentioned above, the manufacturing method of the porosity ceramics 
of this invention (Claim 1), The ceramic stock slurry which made the gelling agent and the slurry 
containing the end of ceramic powder distribute a hollow resin bead, Since it calcinates, a hollow 
resin bead is disassembled and removed and he is trying to form a stoma in the inside of a 
ceramic sintered body after fabricating by stiffening a gelling agent, Compared with the 
conventional method using the resin beads which are not hollow, the rate of resin over the 
quantity (porosity) of a stoma can be made small, and generating of cracked gas and combustion 
gas can be controlled. Therefore, the porosity ceramics which have desired porosity can be 
manufactured efficiently, preventing generating of the crack by generating of the cracked gas of 
resin and combustion gas by adjusting the addition rate of a hollow resin bead. 
[0030]When it adds at a rate which becomes 2-70 volume % of the Plastic solid whose hollow 
resin bead is not calcinated, it becomes possible to cover the ranges with main porosity required 
of the usual porosity ceramics, and it becomes possible to manufacture certainly the porosity 
ceramics which have the desired characteristic. 

[0031]The porosity ceramics which have the pore diameter and porosity which are required of 
the usual porosity ceramics can be manufactured efTiciently, without generating a crack, a chip, 
etc., when that whose mean particle diameter is 0.1 mm - 10 mm is used as a hollow resin bead. 
[0032]As a hollow resin bead, when [ of the volume of the centrum to the volume of a hollow 
resin bead ] the thing of 50 - 99 volume % is used comparatively (centrum volume rate), the 
porosity obtained is received, It becomes possible to control efficiently the cracked gas of resin, 
and the yield of combustion gas, and this invention can be effected more. 



[Translation done.] 
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1 This document has been translated by computer. So the translation may not reflect the original 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing Jilt is a figure showing the temperature profile of the degreasing process of a Plastic 
solid of the manufacturing method of the porosity ceramics concerning one embodiment of this 
invention. 

[Draw ing 2llt is a figure showing the temperature profile of this baking process of the Plastic 
solid after degreasing of the manufacturing method of the porosity ceramics concerning one 
embodiment of this invention. 



[Translation done.] 



http://ww4.ipdl.inpit.go,jp/cgi-biii/tran_web„cgi_ejje?atw_u=http%3 A^^ 201 1/05/1 8 



ms^m^nff (j p) (12) iSt |3 If ^ ^ (a) (nmm-iam'jiim^^ 

#W¥n -21182 

(^y^mB 1 1^0999) 1^260 



(BDIntCl." 




F I 




C 0 4 B 38/06 




C 0 4 B 38/06 Gr 


38/00 


304 


J 

38/00 3 0 4 B 


38/08 




38/08 D 








i»««®»4 FD 4 M) 




I^BPPS- 195005 


(71)lil«A 


000006231 












sF*£9<^(1997) 7;g3 0 




M^m&msm^n-T B26»io^ 






<72)58W# 


±ip mt 






















a2mmm 










]««W&eWScm^»=:TB26»i0# «eSC 














m^mA 





(54) [58WO=&|lt] #?Lf|-fe95yi^©«j6;6fl* 



(57) [g*^] 



1 

mmt^^t t: -r § ^?L«-fe ^s.yy (ommyj 

So 

i*« % ^ ?s: ^ cfc 5 j^-c-^iip-r 5 c i: mm tt^m 

3 ] 'Wm'm^ 0 . 1 mm- 1 0 mmcDtl^'^ftf^i e 

[0 0 0 1 ] 
[0 0 0 2] 

li. -tr-? 5 -y ^7 3 y-r'y-y-V-t V 5 7 7 ^ yl/^^tM 
11 (?S?L) *^itiib/c^-i^LK-tr'7^ •y^7b':/j!v^6n-§)^ 
[0 0 0 3] t'^V. cnXofSi^Hnt^^'y^^ 

-y^^t#?>/3-r£-, 

X*^3^«<(!, ltiiL> l^;'^lSlcm (m) m^blLx^il 

(3)-b 7 5 'y ^ y/Hb^iJ* f^tf X V U - (c < -f 

■r^*jt^^^«'i!. iti!i-L. (m) ^«^L 

T^?L®-tr-7 5-y^^#?.;jffi 
[0 0 0 4] LipL. [■M<S>oymx{i.. ^'m.'pmM 

[0 0 0 5] tfz. l:,lL!©^t>'®«//riT(i> imm^ 



(2) 11-21182 

2 

-So 

[0 0 0 6] *i§Hi5ti. }Ltmm!^m}kt^^(DX'^ 
cDfgg=.^ffl]M Lx. m$w^^ ^ ^ -y ijn^ if^-sfg^t 

10 [0 00 7] 

t±> y/Wk^il i: -b ^ ^ 7 1 5 X ^ U -left' 

pmoMmcbiB L mk. mm^ lx ^-^mm t -x^ 

[0 0 0 8] y;WbgiJ^-trv5-y^r^*^#W-r§Xv 
20 U -fc45'5fiiflg tf-X^53-i($-^/c-27 5 -y ^Jg3^X^ 

i:MLrftiMgH'-X^53^^s m^L. -b^^-y^^ 

is{4>;(7)^giucm?L^ffjfi)c-r § c i; tc.k 0 . ^^-e^v^1s 
fi^\£~xm^\.^^'imo^rM\c]:t^x. mBW.^<D%ii 

ijxBLX}mmf]X(D^^^m\t^-c. tm-t^o ltc 
ti^-ox. ^'{BMm ^~-X(DmmmmWit^ z.t\^^ 

^m±. boo. m^?comiL¥^fi-r«^?La-t^ ? ^ ^ 

[0 0 0 9] *fg0;^{J:. m^t^r^m. A^^h. 

i^T(i. ^^«i^-X^PiSct-SMSiMl^i;LT. ^1^ 

TSi.. s/c, ¥mm^c^^^x\t. ^nvimtLx. x 
b ^ >^*s))fi ii(DmA (Dii^nm\ i^^^nt mmx$) 

[0 0 10] ^tc. ^mn (MMm?.) cD^?L@-bv^ 

y^(Dmmmm. m'mmmm^-x^-. mm(0 2 

~7 Of4cffi%i;^S<fcd*'ffl^T'^j!)0-r5(li;*#mii 
[0 0 1 1] 4''54iijjitd-X^. ^fi^tucojjgff^i*© 2 ~ 

50 --r^cii^^H/t^tc^O^ p;TM(D#tt^Wr§^?LM-tr 



(3) 



'F 1 1-21 182 



3 



[0 0 12] *^«Bi^ (»li3) c;j^fLS^^5 

>y ^ Oi^}a>j-r£(i . 'f 0 . 1 Him- 1 0 i»in«tti^: 

[0 0 14] trc. 4:5gP|j (ffl>J<ri4) ©^fLS-tr^^ 

[0 0 15] ^\>''}mm^~xtLx. 'V'mm\^-xn 20 



* o~9 9M!l%cot^o^JlJt.^§^:i:lCc);•9. f#p.n5m 

[0 0 16] 

[0 0 17] a3iiS7;i/5:^ 1 0 omm^icMLx. 
3 0 -TitftifiJ. mmim:ii^^^iymm (^'Mtm) 1 os 

[0 0 18] ^n^^P). uOX^U-t;:, ^i^lutl;^^ 
0. 4~1. 0inin<OFf''^'(O:i^'JXf-lxyif-X (ff^lS 

1 ~ 4 ) ^t#/c<, 
[0 0 19] 
Cigl] 





1 


2 


3 


4 


^5 


9fC 6 


* 7 












0.4 


1.0 


hO 


1.0 


0.2 


0.4 


1.0 


LO 




20 


5 


20 


70 


10 


20 


W 


20 








Si? 




a» 


«± 


»^ 




J^#:c9t^?L^ (%) 


29 


9 


29 


58 


16 


29 




29 



[0 0 2 0] j5:*5. CCD^SSfKST-ti, 4^?^<S)l§e-X 

i: IX. ^''m)^^~X(Diimici^t^fp'''^.{mmm 

/Co 

[00 2 1] Sfc. It$$«/c46. >m!fut$:^)<0. 2~ 40 

1. 0miii«i-|i'^>:T^l^4-°UX^b>t:-X'^. rfsWtW 

~2 Of*t<%i:^-§. cfc^(ciSi]|]LT5i-Si($-a:€>^: ^(c^ 
•9> ^nc.7^-rj:o^c4a^o-t^5>y^M)^x^u- 

8) ^mmtk. 

[0 0 2 2] ^n^>6« Mfi#Hr 1 -StO^ir^^v^ 

lfl<^fi!i!ftiti)*iiaiiUc3s/jNLT?yi^L/clS, = -i'Dii 

147.^ U-^ 5 Ommx 5 OmX 2 Oomc^J'Sacrj^tLiA^. 50 



[ 0 0 2 3 ] ^ LT. C (Dmmmi 1 {C>7^-r J: ^ 
0 r-e 1 Bf^^S^-r § i: i: t {c . gifSSit 4 0 0 "CT- 1 

-x^'m. m-M mm) ttzm. mzic-^.tx^rjiSi 
mftiyr-oi immE^m i e o o "c-e 2 utr^s^^) x 
^mhmm\ -fe^s^y^^^i^^-fctT^iLS-t^-'y 

n 7 7 -f t Jifi)c-r § ' i: ^'ioltrefe ^c. ±15073 
K^'ommL rc ^-FLH-tr 9 5 -y ^ mm^i& 1 fcfff^^T 

[0 0 2 4] igi{c.j^-rj;9{c. M?^iJ-ei&§. fpmx 



(4) 



\f:~Xmm'^0. 2mat'hi<. e-Xr^/jPlAM 

)]Bt:-X<D)pi/fl*^0. 4-1. Omlcfj::i,t. ^/jPttlO 
^'p\zt,^-h^^c:,ts ^■7>y^ (l^)^#^#6. 7) ^fijn 

[0 0 2 5] cntc^^LT. ^mm'mmm^cti^ti^^b 
^"^.mm^^-x^mi^fz^mW'i i ~ 4 mhfi. a i tc 

i 9 (c. 0 . 4 Dimiia" 1 . 10 

omtrnt-^-^. ^oymwM.^ 5-7 0 j4^^i%c3SGla•e 
[0 0 2 6] b.£»f^ilT(i, t^''$St«ltl-X 

[0 0 2 7] ^fe/-;. l-.id'jlifllff^ai-eti. yVl/ftgilt LT 

[0 0 2 8] $P){C-?-OftilO*i<:*31/^Tt± 

^0 30 
[0 0 2 9] 



mm^^ 11-21182 

6 

ictt^x. mjDM (m.m) icmmmowi^^'b 



[0 0 3 0] S/c. 4J^MfliH-X^c. *^fiScOfi!cff^f* 
o 2 ~ 7 0 i: ^ J: 9 iJ^-?)^iP bfc^^. ii 

?LK-b 7 5 7 ^ ^StStc Kjgf ^ ^ ^ ^ o 

[0 0 3 1] Sfc. "I^'^^flge-X^LT^ 
0. Imin-l OInlIl<Dt(D^fflV^fc^^^. ^■7>y^^>ilt 

*$n§a?LfSSt>m*^t1-§:-&?LM-tr7^>y^'^ 
'xit]4^ J; < Sig-r S c i: t § cfc ^ i : ^ § 0 
[0 0 3 2] S/c:. -4''-';«l^-Xt".LT. ^pMm\i 

7i^5 0-9 9f*i<%cDttD*fflt.^/ctta-. ftens 

M?L^^t LT. ^liicO^^)^?^~X&t>»^~XcOfi^« 
[0jScDffi^^S^0i^] 

[[a 1 ] ^mm-%iMmLm-^>^t'^\MMv^^y ^ 

-^tmxh^o 

m 2 ] --'j|)5Smiiic*>A>o^?LS-fe V 5 'y ^ 

yr^ji^y}\tmx$>^o 



mn 



[02] 



TO 




Ztit 




